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(57)Abstract 

PROBLEM TO BE SOLVED: To enable easy nitriding of the surface of a 
steel material in a clean environment within a short time and enable even 
local treatment 

SOLUTION: An electrode of a processing tool and an electrode of a 
substrate are positioned oppositely to each other via a fine processing gap. 
Voltage pulses intermitted by rest periods are applied between the 
electrodes to generate repetitive voltage pulses for modifying the surface 
layer of the substrate. Here, the substrate is the steel material. While 
compulsorily jetting out and circulating a high-pressure nitrogen gas within 
the fine processing gap, voltage pulses are applied in a reverse polarity 
situation, with the electrode of the processing tool being plus (+) and the 
electrode of the substrate being minus (-). A predetermined target region of 
the steel material is scanned by the electrode of the processing tool and 
processed by the resulting discharge pulses generated. 
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